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ABSTRACT 


Five species in the genus Thalia of the family Salpidae are described: Thalia cicar van Soest, 1973, Thalia 
democratica (Forskal, 1775), Thalia orientalis Tokioka, 1937, Thalia rhomboides (Quoy and Gaimard, 1824), 
and Thalia sibogae van Soest, 1973. All of these species are new to the Korean fauna. A key to the Korean 


Thalia species is provided. 
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INTRODUCTION 


The species of the family Salpidae are free-swimming and 
filter-feeding marine holoplanktons. The life-cycles of the 
species alternate between two forms, an asexually budding 
solitary stage and a sexually reproducing aggregate stage. 
Forty species in 13 genera are currently known (Chihara and 
Murano, 1997; Esnal and Daponte, 1999), whereas in Korea 
three species in three genera have been recorded (Rho, 1967; 
Kim et al., 2010a, 2010b). Identification of salpid species is 
based mainly on the arrangement of body muscles. For iden- 
tification of species in the genus Thalia, the various projec- 
tions of the test, the transparent outer surface of body, are 
also important (van Soest, 1973). In a series of taxonomic 
studies on planktonic tunicate, five species in the genus 
Thalia were newly identified from Korean waters. This paper 
aims to re-describe these species which are new to the Kor- 
ean fauna, with a key to Korean Thalia species. 


MATERIALS AND METHODS 


The specimens were collected with an IKMT net of 417 um 
mesh. They were fixed and stored in 4% buffered formalin 
or 80% ethyl alcohol, and then examined with a stereo- 
scopic microscope (Leica MZ16 with AxioCam HRc). The 


abbreviation M indicates the muscle band. The body length 
was measured by using objective and ocular micrometers. 
Solitary zooids were measured from the terminal of the oral 
opening to the tip of midventral projections, whereas aggre- 
gate zooids were measured from the terminal of the oral open- 
ing to the atrial opening. Materials examined in this study 
have been deposited in the Seodaemun Museum of Natural 
History. 


SYSTEMATIC ACCOUNTS 


Phylum Chordata Bateson, 1885 
Subphylum Tunicata Larmarck, 1816 
Class Thaliacea Nielsen, 1995 

Order Salpida Uljanin, 1884 

Family Salpidae Lahille, 1888 
Subfamily Salpinae Yount, 1954 
'*Genus Thalia Blumenbach, 1798 


Diagnosis. Solitary zooid: Test cylindrical, thickened ven- 
trally around nucleus, with two long posterior projections. 
Oral opening terminal, atrial opening postero-dorsal. Five 
body muscles, MI to MIV continuous dorsally and ventrally, 
MV interrupted ventrally. MI to MIII and MIV to MV con- 
tiguous or fused in mid-dorsal line. Intermediate muscle inter- 
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rupted dorsally and converge to MI. Dorsal tubercle simple 
and small, separated from ganglion with short distance. Bran- 
chial septum slender, extending from ganglion to gut. Endo- 
style thin, extending from behind oral to posterior ventrally. 
Gut forming a compact nucleus, stolon coiled around it. 
Aggregate zooid: Body oval, rounded or pointed posteriorly. 
Both openings dorsal. Five body muscles continuous dorsally 
while interrupted ventrally. MI to MIII and MIV to MV fused 
in mid-dorsal line. Gut forming a compact nucleus. Testis 
arranged in 4 lobes. Ovary and embryo underneath MIV. 


'*Thaila cicar van Soest, 1973 (Fig. 1A-D) 

Thalia cicar van Soest, 1973: 193; Chihara and Murano, 
1997: 1365; van Soest, 1998: 238, fig. 14.3, table 14.3; 
Esnal and Daponte, 1999: 1432, fig. 3.16. 


Materials examined. 5 solitary zooids, Korea strait, 32°29’ 
N, 127° 29’E, 4 May 2001; 1 aggregate zooid, South Sea, 35° 
20’N, 130° 12’E, 15 Oct 2001; 3 solitary zooids and 1 aggre- 
gate zooid, East Sea, 37° 00’N, 129° 30'E, 23 Sep 2003. 
Description. Solitary zooid: 4-15 mm long, excluding pos- 
terior projections (Fig. 1A, B). Body flabby, relatively short 
(Fig. 1A, B). Test thick and smooth (Fig. 1A, B). Atrial palps 
large, bifurcate (Fig. 1C). Lateral projections well developed 
and posterior projections relatively short (Fig. 1A, B). Medi- 
oventral projections almost same length, well developed 
(Fig. 1B). Echinate restricted to projections and surrounding 
oral opening (Fig. 1A-C). Body muscles thin (Fig. 1A). 
Aggregate zooid (Fig. 1D): 5-10 mm long, body oval with 
round posterior. Attachment organs variable in number and 
protruding beyond test wall left posterior. 

Distribution. Pacific Ocean, Atlantic Ocean, and Mediter- 
ranean Sea. 


?#Thaila democratica (Forskal, 1775) (Fig. 2A-D) 

Salpa democratica Forskal, 1775: 112 (cited from Thomp- 
son, 1948). 

Salpa spinosa Otto, 1823: 273 (cited from Berrill, 1950). 

Dubreuillia cirrhosa Lesson, 1830: 433 (cited from Berrill, 
1950). 

Salpa cabotti Desor, 1851: 75 (cited from Berrill, 1950). 

Salpa mucronata Apstein, 1894: 41 (cited from Berrill, 1950). 

Thalia democratica: Fraser, 1947: 2; Thompson, 1948: 139, 
PI. 56, fig. 3, Pl. 57, figs. 1, 2, Pl. 58, figs. 1-3, Pl. 59, figs. 
1-4; Yount, 1954: 323, figs. 28, 29; Gosner, 1971: 611, fig. 
24.10; Zheng, 1989: 389; Madin, 1991: 112, fig. T-16; 
Chihara and Murano, 1997: 1365; van Soest, 1998: 238, 
fig. 14.3, table 14.3; Esnal and Daponte, 1999: 1432. 

Salpa (Thalia) democratica Berrill, 1950: 291, fig. 105. 


Taxonomic Study of Thalia from Korea 


Materials examined. | aggregate zooid, East China Sea, 31° 
05’N, 126° 49’E, 4 May 2001; 7 solitary zooids and 2 aggre- 
gate zooids, Korea strait, 32° 29’N, 127° 29’E, 4 May 2001; 
6 solitary zooids, Korea strait, 33°29’N, 127°45’E, 5 May 
2001; 14 solitary zooids and 13 aggregate zooids, Korea 
strait, 33°00’N, 127°30’E, 5 May 2001; 11 solitary zooids 
and 58 aggregate zooids, East China Sea, 24° 40’N, 125° 00’E, 
7 May 2001; 1 aggragate zooid, South Sea, 34°05’N, 127° 
96'E, 4 Oct 2007; 6 aggregate zooids, South Sea, 34° 05’N, 
127° 96’E, 1 Sep 2008. 

Description. Solitary zooid: 2-8 mm long, excluding poste- 
rior projections (Fig. 2A). Body oval or elongated cylindrical 
(Fig. 2A). Test smooth (Fig. 2A). Atrial palps simple and 
straight, not bifurcated (Fig. 2C). Medioventral projections 
small and lower one longer than upper one (Fig. 2B). Lateral 
projections small. All projections echinate (Fig. 2A-C). Body 
muscles thin (Fig. 2A). 

Aggregate zooid (Fig. 2D): 1-8 mm long. Body oval with 
bluntly projected posteriorly. Test smooth. Attachment organs 
variable in number and protruding short beyond test wall 
left posterior. Nucleus bearing a projection posterior (nucleus 
projection). 

Distribution. Pacific Ocean, Atlantic Ocean, Indian Ocean, 
Mediterranean Sea, and Red Sea. 

Remarks. This species was reported previously in the “List 
of Animals in Korea” (The Korean Society of Systematic 
Zoology, 1997) under Salpa mucronata without any descrip- 
tion or remarks. In the report, the Korean name “salpa” refer- 
ring to North Korean name without any source was presented. 
Therefore, in this study, this species is reported as a new re- 
cord to the Korean fauna with a new Korean name referring 
to the small body size of this species. 


>*Thaila orientalis Tokioka, 1937 (Fig. 3A-D) 

Thalia democratica var. orientalis Tokioka, 1937: 226, PI. 
14, fig. 1; Tokioka, 1967: 230; Yamaji, 1984: 448, PI. 139, 
figs. 7a-c. 

Thalia orientalis Madin, 1991: 112, fig. T-17; Chihara and 
Murano, 1997: 1365; van Soest, 1998: 238, fig. 14.3, table 
14.3; Esnal and Daponte, 1999: 1432, fig. 3.15. 


Materials examined. | aggregate zooid, Korea strait, 32° 29’ 
N, 127°29’E, 4 May 2001; 2 solitary zooids, Korea strait, 
33°00’N, 127°30’E, 5 May 2001; 1 solitary zooid, Korea 
strait, 33°59’N, 128°17’E, 6 May 2001; 2 solitary zooids, 
South Korea, 35°06’N, 130°01’E, 12 Oct 2001; 6 solitary 
zooids and 3 aggregate zooids, East Sea, 38° 30’N, 129° 49'E, 
15 Oct 2001; 1 solitary zooid, East Sea, 36° 30’N, 130° 32’E, 
15 Oct 2001; 65 solitary zooids and 10 aggregate zooids, 
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Fig. 1. Thalia cicar. A-C, Solitary zooid. A, Ventral view; B, Lateral view; C, Lateral part. D, Aggregate zooid, ventral view. Ao, attach- 
ment organ; Ap, atrial projection; Br, branchial septum; Dt, dorsal turbercle; e, Embryo; End, endostyle; G, ganglion; Lp, lateral pro- 
jection; Mp, medioventral projection; N, nucleus; Pp, posterior projection; St, stolon. Scale bars: A, B, D=1 mm, C=0.1 mm. 
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Fig. 2. Thalia democratica. A-C, Solitary zooid. A, Ventral view; B, Lateral part; C, Lateral part. D, Aggregate zooid, ventral view. 
Ao, attachment organ; Ap, atrial projection; Br, branchial septum; Dt, dorsal turbercle; e, Embryo; End, endostyle; G, ganglion; i.m., 
intermediate muscle; Mp, medioventral projection; N, nucleus; Np, nucleus projection; Pp, posterior projection; I-V, body muscle. 
Scale bars: A, B=0.5 mm, C=0.2 mm, D=1 mm. 
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Fig. 3. Thalia orientalis. A-C, Solitary zooid. A, Ventral view; B, Lateral view; C, Lateral part. D, Aggregate zooid, ventral view. Ao, 
attachment organ; Ap, atrial projection; Br, branchial septum; Dt, dorsal turbercle; e, Embryo; End, endostyle; G, ganglion; i.m., 
intermediate muscle; Mp, medioventral projection; N, nucleus; Np, nucleus projection; Pp, posterior projection; St, stolon; I-V, 
body muscle. Scale bars: A, B, D=1 mm, C=0.2 mm. 
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South Korea, 35°20’N, 130° 12’E, 15 Oct 2001; 6 solitary 
zooids and 38 aggregate zooids, East Sea, 37° 00’N, 129° 30'E, 
23 Sep 2002; 1 solitary zooid, Korea strait, 33°59’E, 128° 
17’N, 24 Sep 2002; 65 solitary zooids and 2 aggregate zooids, 
East China Sea, 29° 15’N, 125° 50'E, 24 Sep 2002; 13 solitary 
zooids, South Korea, 34°57’N, 129°22’E, 3 Dec 2002; 1 
aggregate zooid, South Korea, 34°05’N, 127°96’E, 1 Sep 
2008; 1 aggregate zooid, East Sea, 35° 46’21.54”N, 129°31’ 
39.69’E, 22 Oct 2010. 

Description. Solitary zooid: 3-14 mm long, excluding pos- 
terior projections (Fig. 3A, B). Body oval or cylindrical (Fig. 
3A, B). Test smooth (Fig. 3A, B). Atrial palps bifurcate (Fig. 
3C). Posterior projections very long that almost same length 
with trunk (Fig. 3A, B). Medioventral projections well devel- 
oped and lower one longer than upper one (Fig. 3B). Lateral 
projections not exist. All projections echinate (Fig. 3A-C). 
Body muscles thin (Fig. 3A, B). 

Aggregate zooid (Fig. 3D): 1-13 mm long. Body oval with 
projected posteriorly. Test smooth. Attachment organs vari- 
able in number and protruding beyond test, especially right 
anterior and left posterior. Nucleus oval. 

Distribution. Pacific Ocean, Atlantic Ocean, and Indian 
Ocean. 


“Thaila rhomboides (Quoy and Gaimard, 1824) 
(Fig. 4A-D) 
Salpa rhomboides Quoy and Gaimard, 1824: 479 (cited from 
van Soest, 1998; Kott, 2005). 
Thalia rhomboides: Chihara and Murano, 1997: 1365; van 
Soest, 1998: 238, fig. 14.3, table 14.3. 


Materials examined. 17 solitary zooids and 14 aggregate 
zooids, Korea strait, 32°29’N, 127° 29’E, 8 May 2001; 1 soli- 
tary zooid, South Korea, 35° 24’N, 129° 34’E, 3 Dec 2001; 
40 solitary zooids and 7 aggregate zooids, Korea strait, 32° 
29’N, 127°29’E, 24 Sep 2002; 1 aggregate zooid, Korea 
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tions well developed and lower one longer than upper one 
(Fig. 4A, B). Lateral projections well developed (Fig. 4A, B). 
Body muscles thick (Fig. 4A, B). 

Aggregate zooid (Fig. 4D): 1-2 mm long. Body pentagonal 
shape with sharp-edged with Echinated. Sharply pointed pos- 
terior. Test relatively hard. Attachment argans not protruding 
test well. Nucleus oval. 

Distribution. Pacific Ocean, Atlantic Ocean, and Indian 
Ocean. 


?#Thaila sibogae van Soest, 1973 (Fig. 5A-C) 
Thalia sibogae van Soest, 1973: 204; van Soest, 1998: 238, 
fig. 14.3, table 14.3. 


Materials examined. 9 solitary zooids, South Korea, 35° 
20’N, 130° 12’E, 8 Sep 2002. 

Description. Solitary zooid: 7-11 mm long, excluding pos- 
terior projections (Fig. SA, B). Body oval or cylindrical (Fig. 
5A, B). All test echinate, especially projections (Fig. 5A, B). 
Atrial palps bifurcate (Fig. 5C). Medioventral projections 
short, lower one longer than upper one (Fig. 5B). Lateral pro- 
jections very short or not developed. Posterior projections 
relatively short (Fig. 5A, B). Body muscles very thick (Fig. 
5A, B). 

Distribution. Pacific Ocean and Indian Ocean. 

Remarks. Aggregate zooids of this species were not collected 
during this study. 


Key to the life cycles of Thalia species 
1. Stolon presence at ventral or posterior, egg and embryo 


absent, attachment organ absent =+- solitary zooid 
— Stolon absent, eggs or embryo presence at right, attachment 
Organ presence Ke aggregate zooid 


Key to the species of Thalia in Korea 
Solitary zooid 


strait, 33°59’N, 128° 17'E, 24 Sep 2002; 46 solitary zooids 1. Atrial palps simple and straight === T. democratica 
and 12 aggregate zooids, Korea strait, 31°59’N, 127° 29'E, — Atrial palps bifurcate seese 2 
2 Dec 2002; 1 aggregate zooid, South Korea, 34° 05’N, 127° 2. Lateral projections well developed meme 3 
96'E, 1 Sep 2008; 2 solitary zooids, South Korea, 35° 20’N, — Lateral projections not exist or not developed +--+ 4 
130° 12’E, 15 Oct 2001; 1 solitary zooid and 1 aggregate 3. Test smooth, muscle bands thin +--+: T. cicar 
zooid, East Sea, 38° 30’N, 129° 49'E, 15 Oct 2001; 1 solitary — All test echinate, muscle bands thick =- T. rhomboides 
zooid and 1 aggregate zooid, Yeosu, 34° 42’N, 127°40’E, Nov 4. Test smooth, muscle bands thin, MIV and MV fused in 
2002; 1 aggregate zooid, 35° 47’33.06”N, 129° 32’27.37”E, Mid-dorsal lime eee T. orientalis 
22 Oct 2010. — All test echinate, muscle bands thick, MIV and MV touch- 
Description. Solitary zooid: 3-12 mm long, excluding pos- ing in mid-dorsal lime +--+. eee eee T. sibogae 
terior projections (Fig. 4A, B). Body elongated cylindrical 

(Fig. 4A, B). All test echinate, especially projections (Fig. Aggregate zooid 

4A-C). Atrial palps bifurcate (Fig. 4C). Medioventral projec- 1. Pentagonal shaped body meme T. rhomboides 
Korean name: '* 4] =e] of 413} (4) 4), * yl 2a) Le] o} E35} (414) 
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Fig. 4. Thalia rhomboides. A-C, Solitary zooid. A, Ventral view; B, Lateral view; C, Lateral part. D, Aggregate zooid. ventral view. 
Ap, atrial projection; Br, branchial septum; Dt, dorsal turbercle; End, endostyle; G, ganglion; i.m., intermediate muscle; Lp, lateral 
projection; Mp, medioventral projection; N, nucleus; Pp, posterior projection; St, stolon; I-V, body muscle. Scale bars: A, B=0.5 
mm, C=0.1 mm, D=0.2 mm. 
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Fig. 5. Thalia sibogae. A-C, Solitary zooid. A, Ventral view; B, Lateral view; C, Lateral part. Ap, atrial projection; Br, branchial 
septum; Dt, dorsal turbercle; End, endostyle; G, ganglion; i.m., intermediate muscle; Mp, medioventral projection; N, nucleus; Pp, 
posterior projection; St, stolon I-V, body muscle. Scale bars: A, B=1 mm, C=0.2 mm. 


Korean J. Syst. Zool. 27(2), 142-150 149 


Sunwoo Kim, Jung-Hye Won, Chang-Bae Kim 


- Oval body with a projection at posterior end or not =-= 2 
2. Nucleus bearing a projection at posterior end (nucleus pro- 

jection) me T. democratica 
— Nucleus oval without nucleus projection me 3 
3. Body with round posterior end me T. cicar 
- Body with projected posterior end +... T. orientalis 
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